SUMMARY. Some food products were known to contain many polyphenolic compounds which were reported to be antioxidant. However, there is little information available related to both antioxidative and prooxidative function of foods, especially edible seaweeds.
INTRODUCTION
Seaweeds have been taken in Japan from long time ago, and also they are important food in Japanese cuisine. There is great interest in plant polyphenolic compounds because of their potential role such as cancer chemopreventive agents and chronic disease protector. Their beneficial effect is considered to be mainly due to their antioxidant and chelating activities.1) The distribution of poi phenols in foods was reported mainly in vegetables 2,3) fruits,4) and some food products such as wine,5) tea 6) and chocolate.7) However, there is little information on the distribution of polyphenols in edible seaweeds.8 ) There are several reports which explain antioxidative effect of polyphenolic compounds in different oxidation models. Huang and Frankel9) reported antioxidant activity in several lipid oxydation model, and Roedig-Penman and Gordon10) reported antioxidant properties of tea extracts in model food emulsions.
In contrast, some antioxidative polyphenolic compounds were also reported to have prooxidative effects. 11-13) Because food is a complex of many factors, a lot of model systems were considered depending on the concept and still there is a fertile research area left. In this research, we analyzed the content of polyphenolic compounds in edible seaweeds and compared their antioxidant activity in oil emulsion model to tea. Lipid oxidation models by iron or copper were selected. Peroxide value (POV) were used for evaluation of oxidative state of lipid. Crude extract of tea or seaweed was added to lipid emulsion and its change was determined. Also we tried to estimate the function of polyphenolics in oil oxidation system by using metal chelating or scavenging effects as markers.
In addition, we have tested anti or pro-oxidant activity of each polyphenolic compound alone. 14,15,1 9) They were detected from some vegetables,2) coffee, tea, beer, and wine. 5) From this result, "anticarcinogenic" flavonoids were not detected.
MATERIALS AND METHODS
Anti/pro-oxidant activity under Fe catalyst
Changes of POV and chelating effect by tea or seaweed extract were shown in Fig. 1 and Fig. 2 , respectively. Green tea (Macha) including catechin, epicatechin, epigallocatechin, epigallocatechin gallate, epicatechin gallate did not affect POV and made stronger chelating effect with Fe2+ than heated green tea (Hoji-cha). Heated green tea (Hoji-cha) showed pro-oxidant activity by increasing POV. Both seaweed extracts did not affect POV, but Hizikia fusiformis showed stronger chelating activity of Fe2+ than Hoji-cha.
From this result, there was no clear relationship between chelating effect of Fe2+ and reduction of POV. After reaction, percentage of remaind Fe2+ With Macha, Hoji-cha, Hijiki and Wakame were 4, 54, 48, 0, and 0 %, respectively. Taking all results of POV, chelating effect, and remained ferrous ion together, the mechanism to affect oxidation is different between teas and seaweeds. The changes of POV and chelating effect by pure polyphenolic and related compound alone were shown in Fig. 3 and Fig. 4 Changes of POV by tea or seaweed extract at pH 5 and at pH 7.4 were shown in Fig. 5 and Fig. 6 , respectively. Green tea (Macha) and heated green tea (Hoji-cha) reduced POV at pH 5, however it did not affect POV at pH 7.4. In contrast, Hizikia fusiformis reduced POV at both pHs. After reaction, percentage of remaind soluble Cu with Macha, Hoji-cha, and Hijiki at pH 5 were 100, 95, 100, and 80 %, respectively. Remained soluble Cu with Macha, Hoji-cha, and Hijiki at pH 7.4 were 100, 100, 100, and 78 %, respectively. From these results, we assume that antioxidant activity of Hizikia fusiformis might be depending on the chelating effect of copper.
From both anti or pro oxidant studies, we expected that polyphenolic compounds from certain food may act as an effective antioxidant but from another food may not act effectively. Since diet consists of many compounds, we should carry on the research to explain what kind of polyphenolic compounds in the diet can express benefit on our health. Flavonoids---Chemistry, metabolism cardioprotective effects , and dietary source ( Review). Nutr. Biochem ., 1996; 7: 66-76 
